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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shoji et al. US 5,303,263 in view of Ahn US 6,980,609 in further view of Fimoff et 
al. US 2004/0213341 and in further view of Park et al. US 2005/0129107 

Re claim 1 , Shoji discloses a decision feedback equalizer in a terrestrial digital 
broadcasting receiver (fig. 1c), comprising: 

a channel estimating (channel estimator) means for estimating a channel of a symbol- 
based receiving signal based on the receiving signal and a training sequence (col. 9 
lines 50-54); a channel-matched filtering (matched filter (145)) means for changing a 
channel property of the receiving signal by maximizing a signal-to-noise ratio (SNR) of 
the estimated channel (col. 9 lines 41-44); an input signal storing (130) means for 
storing a receiving symbol of which channel property is changed by the channel- 
matched filtering means (col. 9 lines 39-41); a training sequence storing means for 
storing the training sequence (registers (110-0 to 110-L) col. 4 lines 48-51); 
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does not teach a channel equalizing means for performing a decision feedback 
equalization by-repeatedly filtering the receiving signal which passed through the 
channel-matched filtering means; a tap coefficient updating means for updating a tap 
coefficient to be provided to the channel-matched equalizing means based on the error 
signal. 

However, Ahn teaches a channel equalizing means for performing a decision 
feedback equalization by-repeatedly filtering (303, match filtering) the receiving signal 
which passed through the channel-matched filtering means (col. 15 lines 57-60); a tap 
coefficient updating (414) means for updating a tap coefficient to be provided to the 
channel-matched equalizing means based on the error signal (col. 14 lines 27-36). 

The combined invention of Ahn and Shoji does not teach trellis decoding means 
for detecting a symbol, which is decision data, based on trellis decoding algorithm with 
decreased complexity, whose trace back depth is 1, from channel equalized receiving 
from output of and outputting the symbol in a decision directed mode. 

However, Fimoff a trellis decoding means for detecting a symbol, which is 
decision data, based on trellis decoding algorithm with decreased complexity (para#10), 
whose trace back depth is 1 (fig.4 (42, zero delay trellis decoder, traceback depth=1), 
para#48), from channel equalized receiving symbols (Y(n) from output of equalizer 
(30)), and outputting the symbol in a decision directed mode (para#43). 

The combined invention of Fimoff, Ahn and Shoji does not teach a statistical data 
calculating means for calculating statistical error data used in a blind mode and 
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outputting the statistical error data; a switching means for selecting a mode among the 
training mode, the decision directed mode and the blind mode. 

However, Park teaches a statistical data calculating means for calculating 
statistical error data (SNR, longer error bursts) used in a blind mode and outputting the 
statistical error data (para#34 lines 7-10); a switching means for selecting (18 
(para#18)) a mode among the training mode the decision directed mode and the blind 
mode (para#21 lines 18-25) an error signal calculating means for calculating an error 
signal by comparing (comparator; para#8) an output signal in the mode selected by the 
switching means to an output signal of the channel equalizing means (para#21) 

Therefore, taking the combined teaching of Ahn and Shoji as a whole would have 
been rendered obvious to one skilled in the art to modify Shoji to perform a decision 
feedback equalization by-repeatedly filtering the receiving signal which passed through 
the channel-matched filtering for the benefit detecting the frequency offset and the 
phase noise of the carrier wave from the I, Q baseband digital signals. 

Therefore, taking the combined teaching of Fimoff, Ahn and Shoji as a whole 
would have been rendered obvious to one skilled in the art to modify Ahn and Shoji to 
detect a symbol, which is decision data, based on trellis decoding algorithm with 
decreased complexity, whose trace back depth is 1 for the benefit improving 
convergence time of equalizer (para#33, Fimoff). 

Therefore, taking the combined teaching of Park, Fimoff, Ahn and Shoji as a whole 
would have been rendered obvious to one skilled in the art to modify A Fimoff, Ahn and 
Shoji to calculate statistical error data used in a blind mode and outputting the statistical 
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error data and select a mode among the training mode, the decision directed mode and 
the blind mode for the benefit adaptively equalizer to compensate for signal 
transmission by way of a channel having unknown and/or time-varying characteristics 
such as may occur in high definition television reception an (para#4, Park). 

Re Claim 2, the modified invention as claimed in claim 1 , wherein the tap 
coefficient updating means includes: a feed forward filter (FFF) tap coefficient updating 
means for updating a tap coefficient to be provided to a FFF (54, FF filter) FFF of the 
channel equalizing means based on the output signal of the input signal storing means 
and the error signal; and a feed back filter (FBF) tap coefficient updating means for 
updating a tap coefficient to be provided to a FBF (56, FB filter) of the channel 
equalizing means based on the error signal and the output signal of the trellis decoding 
means (para#48, Fimoff). 

Re Claim 3, the modified invention as claimed in claim 1, wherein the channel 
estimating means estimates the channel of the symbol-based receiving signal based on 
the training sequence and the receiving signal for each L field or for a first field (fig . 1 
shows first field (para#1 1)), wherein 1 field includes 313 segments and L is larger than 
1 , generates the channel-matched filtering means in order to maximize the SNR of the 
estimated channel and passes the receiving signal through the channel-matched 
filtering means (para#19 equation 3), and thereby the channel property of the receiving 
signal becomes mild (para#21, Fimoff). 

Re Claim 4, the modified invention as claimed in claim 1 , wherein the trellis 
decoding means detects a symbol based on a modified viterbi algorithm whose TBD is 
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1 (42) and having the decreased complexity in American Advanced Television Systems 
Committee (ATSC) 8-vestigial sideband (8-VSB) transmission (fig. 3; para#14 Fimoff) 
system using twelve trellis encoders (para#10, Fimoff), which are TCM decoders, based 
on a trellis code interleaver and thereby a decoding delay becomes 0 (fig. 5 (42, where 
the trellis decoder is zero delay with traceback=1) Fimoff). 

3. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shoji et al. US 5,303,263 in view of Fimoff et al. US 2004/0213341 and in further 
view of Park et al. US 2005/0129107 

Re claim 6, Shoji discloses a decision feedback equalizing method in a terrestrial 
digital broadcasting receiver (fig. 1c), comprising the steps of: 

a) estimating (channel estimator) a channel of a symbol-based receiving signal based 
on a receiving signal and a training sequence (col. 9 lines 50-54); b) changing a channel 
property of the receiving signal in order to maximize a signal-to-noise ratio (SNR) of the 
estimated channel by passing the receiving signal through a channel-matched filter 
(matched filter (145) (col. 9 lines 41-44)); does not teach c) determining a parameter 
used for a decision feedback of the receiving symbol whose channel property is 
changed, and initializing a channel equalization parameter; d) detecting a symbol from 
an output signal of an equalizer in a specific time index signal according to the 
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determined parameter based on a trellis decoder whose trace back depth is 1 and 
having decreased complexity. 

However, Fimoff discloses c) determining a parameter used for a decision 
feedback of the receiving symbol whose channel property is changed, (para#43, where 
the avoids and mitigates convergences) and initializing a channel equalization 
parameter (48, Initial CIR and noise estimator using training sequence;para#44); d) 
detecting a symbol from an output signal of an equalizer in a specific time index signal 
according to the determined parameter based on a trellis decoder whose trace back 
depth is 1 and having decreased complexity (fig.4 (42, zero delay trellis decoder, 
traceback depth=1 ), para#48). 

The combined invention of Fimoff and Shoji does not teach e) calculating 
statistical error data used in a blind mode; f) selecting one mode among a training 
mode, a decision mode and the blind mode; g) calculating an error signal by comparing 
an output signal of the mode selected in the step f) to an output signal of a channel 
equalizer, and updating a tap coefficient based on the error signal; and h) performing a 
decision feedback equalization based on the updated tap coefficient. 

However, Park teaches e) calculating statistical error (SNR, longer error bursts) 
data used in a blind mode (para#34 lines 7-10); f) selecting (switch (18)) one mode 
among a training mode, a decision mode and the blind mode (para#18); g) calculating 
an error signal by comparing an output signal of the mode selected (comparator; 
para#8) in the step f) to an output signal of a channel equalizer, and updating a tap 
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coefficient based on the error signal; and h) performing a decision feedback 
equalization based on the updated tap coefficient (para#21) 

Therefore, taking the combined teaching of Fimoff and Shoji as a whole would 
have been rendered obvious to one skilled in the art to modify Shoji to detect a symbol, 
which is decision data, based on trellis decoding algorithm with decreased complexity, 
whose trace back depth is 1 for the benefit improving convergence time of equalizer 
(para#33, Fimoff). 

Therefore, taking the combined teaching of Park, Fimoff and Shoji as a whole 
would have been rendered obvious to one skilled in the art to modify Fimoff and Shoji to 
calculate statistical error data used in a blind mode and outputting the statistical error 
data and select a mode among the training mode, the decision directed mode and the 
blind mode for the benefit adaptively equalizer to compensate for signal transmission 
by way of a channel having unknown and/or time-varying characteristics such as may 
occur in high definition television reception an (para#4, Park). 

Re Claim 7, the modified invention as claimed in claim 6, wherein the channel 
estimator estimates the channel of the symbol-based receiving signal based on the 
training sequence and the receiving signal for each L field or for a first field (fig . 1 shows 
first field (para#11)), wherein 1 field includes 313 segments and L is larger than 1, 
generates the channel-matched filtering means in order to maximize the SNR of the 
estimated channel and passes the receiving signal through the channel-matched 
filtering means (para#19 equation 3), and thereby the channel property of the receiving 
signal becomes mild (para#21, Fimoff). 
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Re Claim 8, the modified invention as claimed in claim 6, wherein the trellis 
decoder means detects a symbol based on a modified viterbi algorithm whose TBD is 1 
(42) and having the decreased complexity in American Advanced Television Systems 
Committee (ATSC) 8-vestigial sideband (8-VSB) transmission (fig. 3; para#14 Fimoff) 
system using twelve trellis encoders (para#10, Fimoff), which are TCM decoders, based 
on a trellis code interleaver and thereby a decoding delay becomes 0 (fig. 5 (42, where 
the trellis decoder is zero delay with traceback=1) Fimoff). 



Allowable Subject Matter 

4. Claim 10 allowed. 

5. Claims 5, 9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rahel Guarino whose telephone number is (571)270- 
1 198. The examiner can normally be reached on M-F (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Payne David can be reached on 571-272-3024. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Rahel Guarino/ 
Examiner, Art Unit 2611 

/David C. Payne/ 

Supervisory Patent Examiner, Art Unit 2611 



